Mechanisms of voltage-gated ion channel regulation: from gene expression to localization.
The ion channel milieu present in a neuron in large part determines the inherent excitability of a given cell and is responsible for the translation of sensory transduction and synaptic input to axonal output. Intrinsic excitability is a dynamic process subject to multiple levels of regulation from channel gene expression to post-translational modifications that influence channel activity. The goal of this review is to provide an overview of some of the mechanisms by which channels can be modified in order to influence neuronal output. We focus on four levels of regulation: channel gene transcription, alternative splicing of channel transcripts, post-translational modifications that alter channel kinetics (phosphorylation), and subcellular localization and trafficking of channel proteins.